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Summary
Objective: The aim of this study was to evaluate the influence of partial medial meniscectomy on tibiofemoral joint space width (JSW).
Design: Thirty-seven patients (mean age: 51 years), suffering from medial meniscal lesions, (post-traumatic (n22) or degenerative (n
15)), and requiring arthroscopic partial meniscectomy, were enrolled in a prospective, controlled study. Bilateral weight-bearing radiographs
in extended and flexed position were performed in the same Radiology Unit just before and 2 days after meniscectomy. During arthroscopy,
the extent of meniscectomy was evaluated in percentage and medial chondropathy was quantified using the Socie´te´ Franc¸aise
d’Arthroscopie (SFA) scoring system (SFA score: 0–100). Medial chondropathy was absent or mild (mean SFA score: 8±13). Meniscectomy
removed an average of 61% of the posterior third of the medial meniscus, 51% of the middle third and 22% of the anterior third. Radiographs,
before and after meniscectomy, were read singly and were analyzed by a single reader unaware of patient identity and date of radiographs.
Medial JSW was measured at the narrowest point of the medial compartment using a 0.1 mm graduated magnifying glass.
Results: Comparison of JSW before and after meniscectomy did not show any statistically significant difference (mm): 0.01±0.43
(p0.83) and −0.05±0.56 (p0.66) in the extended and flexed views, respectively.
Conclusion: This preliminary study suggests that partial medial meniscectomy does not influence tibiofemoral JSW on weight-bearing X-rays.
Consequently, joint space narrowing appearing after partial meniscectomy should lead to seeking postmeniscectomy cartilage degradation
rather than being attributed to removal of the meniscus.
© 2003 OsteoArthritis Research Society International. Published by Elsevier Science Ltd. All rights reserved.
Key words: Meniscectomy, Radiograph, Joint space width.
Introduction
The load bearing role of knee menisci is now well
established1–4. The wedge shape of the menisci provides
contact congruency at the periphery of the tibiofemoral
joint. This congruency is important in load transmission to
articular surfaces5.
Surgical removal of the meniscus constitutes a risk factor
for osteoarthritis (OA)6–8. Therefore, total meniscectomy
has been replaced by arthroscopic partial meniscectomy,
which may result in a lower risk for tibiofemoral radio-
graphic OA9–11. However, it was reported that arthroscopic
partial meniscectomy of the medial meniscus could induce
knee OA in 37% of the patients with normal pre-operative
X-rays and could increase knee deterioration in 39% of the
patients with pre-operative osteoarthritic radiological
changes in a mean follow-up period of 53 months12.
Cartilage degradation after partial meniscectomy may
occur progressively or rapidly in the post-operative period,
leading in some cases to acute cartilage degradation (also
called ‘acute chondrolysis’), marked by a joint space
narrowing increasing rapidly within a few months13. This
rare but dramatic situation requires early diagnosis and
treatment13–15.
Cartilage status is commonly evaluated and followed by
measuring tibiofemoral joint space width (JSW) on bilateral
weight-bearing X-rays16,17. However, the possibility that
meniscal lesions may interfere with radiological JSW is still
debated. Fife et al.18 reported the presence of more than
25% medial joint space narrowing in 38% of patients
suffering from medial meniscal lesions without cartilage
damage at arthroscopy, whereas Ayral et al.19, reported
only 3% of joint space narrowing in the same conditions. A
potential interference of meniscal status with the observed
radiological JSW would make questionable the radiological
follow-up of patients after meniscectomy and the detection
of early cartilage degradation.
The aim of this study was therefore to evaluate the
influence of arthroscopic partial medial meniscectomy on
medial tibiofemoral JSW.
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Methods
PATIENTS
During a 5-month period, patients suffering from
medial meniscal lesion and requiring arthroscopic partial
meniscectomy were enrolled in two arthroscopic centers.
DATA COLLECTION
Clinical characteristics
Demographic data and baseline characteristics of the
patients were recorded. Demographic data included age
and sex. Baseline characteristics included date of onset of
meniscal pain, etiology of meniscal tear, i.e., post-traumatic
or degenerative (absence of trauma), and presence or
absence of associated rupture of the anterior cruciate
ligament.
Radiological variables
Radiological evaluation consisted of bilateral weight-
bearing knee radiographs in extended and flexed position
using a standardized protocol20.
For the extended view, the patient stands with knees fully
extended, weight equally distributed on both legs, back of
knees in contact with the cassette, and feet rotated so that
tibial spines are centralized in the femoral notch. Each knee
is X-rayed separately. The X-ray beam is directed at the
center of the medial compartment, with the beam parallel to
the medial tibial plateau, using fluoroscopy. The tube to film
distance is 110 cm.
For the flexed view, the patient stands with the knees
flexed against the cassette and the chest and feet against
the table, feet positioned without rotation. A postero-
anterior X-ray beam is directed at the center of the medial
compartment, the beam parallel to the medial tibial plateau,
with the aid of fluoroscopy.
Knee radiographs were obtained at entry, just before
arthroscopy, and 2 days thereafter. All radiographs were
performed for each patient in the same Radiologic Unit,
by the same technician, using the same standardized
protocol.
The interbone distance at the narrowest point of the
medial tibiofemoral compartment was measured using a
0.1 mm graduated magnifying glass laid directly over
the radiograph. Severity of osteoarthritic changes was
assessed by using the Kellgren and Lawrence grading
system21. All radiographs (before and after meniscectomy)
were read singly and were analyzed by a single reader
(PR), using a blind procedure in which the investigator was
unaware of patient identity and date of radiographs. The
reproducibility of this measurement technique (acquisition
of X-rays and reading method) has been previously
described22. For weight-bearing anteroposterior extended
views, taken as in the present study using guidelines and
fluoroscopy, the SD of differences in JSW measurement
between two sets of X-rays taken 2 weeks apart is
0.30 mm22.
Arthroscopy
Arthroscopy of the knee was performed under general or
spinal anesthesia with a 4 mm glass lens arthroscope.
Patterns of medial meniscal tears. The arthroscopist re-
ported the pattern of medial meniscal tears on a case report
form. Meniscal lesions were divided into two groups. (i)
Traumatic aspect: short vertical longitudinal tear, complete
(full thickness of the meniscus) or incomplete (involving
superior or inferior surface); ‘bucket-handle tear’, a long
vertical longitudinal tear involving the full circumference of
the meniscus; vertical transverse tear (radial tear); vertical
oblique tear (‘vertical flap tear’), and (ii) degenerative
aspect23: ‘meniscosis’ (irregular inner margin and flattening
of the meniscus); meniscocalcinosis (calcium pyro-
phosphate deposits); horizontal tear; horizontal oblique
tear (‘horizontal flap tear’); complex tears.
Quantification of the articular cartilage lesions of the
medial tibiofemoral compartment. The quantification of
cartilage breakdown was based on the SFA (‘Socie´te´
Franc¸aise d’Arthroscopie’) scoring and grading systems
which are composite indexes of severity of chondropathy
taking into account location, depth and size of cartilage
lesions24–27.
The SFA score is a continuous variable between 0
(normal medial cartilage) and 100 (total exposure of bone)
Table 1
Characteristics of the patients
Variables n=37
Demographic data
Age (years) 51±12
Sex (M/F) 21/16
Baseline characteristics
Disease duration (years) 22±66
Trauma (yes/no) 22/15
Rupture of anterior cruciate ligament (yes/no) 2/35
Radiological variables (medial compartment)
JSW (mm)
Extended view 6.38±1.39
Flexed view 6.20±1.47
Kellgren and Lawrence grading
0 15
I 13
II 8
III 1
IV 0
Arthroscopy
Medial meniscal lesions
Traumatic 22
Complete short vertical longitudinal tear 2
Incomplete short vertical longitudinal tear 3
Bucket handle tear 7
Vertical flap tear 10
Degenerative 15
Horizontal tear 5
Horizontal flap tear 8
Complex tear 2
Medial chondropathy
SFA score (0–100) 8±13
SFA grade
0 10
I 14
II 12
III 1
IV 0
Extent of meniscectomy (%)
Posterior segment 61±22
Middle segment 51±26
Anterior segment 22±35
Mean value (entire meniscus) 45±24
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obtained as follows: SFA score=size (%) of grade I lesions
(swelling and/or softening)×0.14+size (%) of grade II
lesions (superficial fibrillations)×0.34+size (%) of grade
III lesions (deep fibrillations)×0.65+size (%) of grade IV
lesions (exposure of subchondral bone)×1.00. The size (%)
of grades 0–IV corresponds to the mean value of the size of
the grade of the two articular surfaces of the compartment,
i.e., medial femoral condyle and medial tibial plateau.
The SFA grade (or category of chondropathy severity of
the compartment) is a semiquantitative variable including
five categories of increasing chondropathy (0=normal car-
tilage, 4=severe chondropathy) for the medial tibiofemoral
compartment.
Extent of the medial meniscectomy. The medial
meniscus was subdivided into three segments (anterior,
middle, posterior). For each segment, the arthroscopist
was asked to report the amount of removed meniscus: 25,
50, 75 or 90%. A mean extent of meniscectomy for the
entire medial meniscus was obtained by averaging the
extent of meniscectomy for each segment.
STATISTICAL ANALYSIS
Analysis consisted in evaluating the agreement between
JSW measurements on extended and flexed radiographs
before and after meniscectomy. For this purpose, the
magnitude of changes was calculated and the graphic
analysis proposed by Bland and Altman28 was applied. This
method focuses on differences between pairs of measure-
ments of the same quantity against their corresponding
mean. Graphs were plotted for each group (extended and
flexed views). Limits of agreement were estimated as
dmean±2SD, where dmean is the mean difference between
the values of JSW measured on the X-rays performed
before and after meniscectomy, and SD is the standard
deviation of the differences. In addition, a Wilcoxon signed
rank test was used.
Results
Demographic data, baseline characteristics, radiological
and arthroscopic variables of the 37 studied patients (mean
age: 51 years) are summarized in Table 1. Most patients
had no or mild chondropathy of the medial compartment at
radiological assessment (Kellgren and Lawrence grades 0
and I in 76% of the patients) and at arthroscopic quantifi-
cation (mean SFA score=8). Medial meniscal lesions were
traumatic in 59% of the patients. Partial meniscectomy
removed 61, 51, 22% of the posterior, middle, and anterior
segments of the medial meniscus, respectively, with an
average removal of 45% for the entire medial meniscus.
Fig. 1 describes changes in JSW of the medial tibio-
femoral compartment in extended and flexed position
after partial medial meniscectomy. The differences in JSW
Fig. 1. Extended view: differences in medial JSW (in mm) against their mean, for weight-bearing radiographs in extended position before and
after partial medial meniscectomy. Limits of agreement correspond to mean±2SD. Flexed view: differences in medial JSW (in mm) against
their mean, for weight-bearing radiographs in flexed position before and after partial medial meniscectomy. Limits of agreement correspond
to mean±2SD.
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before and after meniscectomy (mm) were not statistically
significant: 0.01±0.43 in extension and −0.05±0.56 in
schuss position, with p-values (Wilcoxon signed rank test)
of 0.83 and 0.66, respectively.
Discussion
This study suggests that partial medial meniscectomy
does not seem to influence medial tibiofemoral JSW
measured on either flexed or extended views. Anatomically,
the meniscus does not come between the femoral and tibial
articular surfaces but only provides contact congruency at
the periphery of the tibiofemoral compartment. Logically, it
should not interfere with tibiofemoral JSW. The only rare
exception is the complete discoid meniscus, mostly lateral,
which covers entirely the lateral tibial plateau and is often
suspected radiologically on an abnormally large lateral
JSW29.
Fife’s study18 has reported significant medial radiological
joint space narrowing in weight-bearing extended X-rays
attributed to gross medial meniscal lesions in knees with
normal cartilage. Conversely, the present study shows no
appearance of joint space narrowing in extended or flexed
position after significant partial meniscectomy. These dis-
crepancies are difficult to explain. The weight-bearing
flexed position is the more appropriate view to explore the
posterior weight-bearing part of the medial tibiofemoral
compartment where chondral30–32 and meniscal lesions
start and where the extent of meniscectomy is the greatest.
Such discrepancies may be explained by different tech-
niques of radiological positioning and/or measurement
and/or interpretation, and/or differences in study popula-
tions. Another hypothesis could be that patients with
meniscal lesion would have, before meniscectomy, smaller
JSW than patients with normal meniscus, perhaps explain-
ing the absence of further reduction in JSW after partial
meniscectomy. In the absence of a control group, we
cannot accurately evaluate this hypothesis. However, it
should be noted that, in a subgroup of 101 patients without
any chondropathy but with a medial meniscal lesion at
arthroscopy, Ayral et al.19, found only three patients (3%)
with a radiological joint space narrowing on weight-bearing
extended X-rays.
The relatively small sample size of the present study is
also to be considered. Further, larger studies are needed
before stating that partial meniscectomy has no effect on
JSW, but this preliminary study suggests that, in clinical
practice, joint space narrowing appearing or increasing in
the months following partial meniscectomy should lead to
seeking postmeniscectomy cartilage degradation rather
than attributing this occurrence to removal of the meniscus.
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